Background: More than two million early care and education (ECE) providers care for young children in the USA each day. These providers tend to earn low wages and many are enrolled in public assistance programs. Nearly all ECE providers are female and they are disproportionately women of color. Despite the fact that these attributes place the ECE workforce at greater risk of chronic disease, the health status of the workforce is not established and the availability and effectiveness of interventions to improve their health status is also not known. Methods: We conducted a scoping review of both the published literature and current practice to identify all articles and interventions targeting the health status of the ECE workforce. Our search strategy identified scientific articles published in English within the past 10 years as well as any interventions targeting the ECE workforce that have been implemented within the past 3 years. Data from both scientific articles and practice were extracted using systematic methods and summarized. Results: Thirteen studies described some component of physical health including diet quality (11 studies), physical activity (8 studies), and height/weight/body mass index (7 studies), and 21 studies assessed component(s) of mental health including depression (15 studies), stress (8 studies), and mindfulness (3 studies). ECE providers reported a high prevalence of overweight, obesity, and chronic disease diagnoses and spend significant time being sedentary, and some report low diet quality. Mental health concerns in this population include depression and high stress. Eleven interventions targeting ECE workforce wellness were also identified; most focused on nutrition, physical activity and/ or stress. Conclusion: The limited evidence available for review describes a workforce in need of health promotion interventions to address high levels of mental and physical health challenges, some above and beyond peers with comparable demographic characteristics. Several promising interventions were identified from both the published and unpublished literature; these interventions should be further implemented and evaluated to assess their impact on the workforce.
system in the USA serves children from birth through 6 years of age and includes several program types: child care centers that can be for-profit or non-profit, Early Head Start and Head Start Programs that are funded through grants from the federal government to serve children from low-income households, pre-kindergarten programs available in some jurisdictions for children age 3-4 years and family child care programs where a small number of children receive care from one or more adults in a home setting [2] . The ECE workforce that supports this system is comprised of populations that are considered higher risk for chronic disease. ECE providers tend to earn low wages ($11.17/h versus $18.50/h for all occupations), and more than half of all ECE providers are enrolled in at least one public support program, such as Medicaid or Supplemental Nutrition Assistance. Nearly all ECE providers are female and they are disproportionately women of color [3] (see Table 1 for more demographic characteristics of the ECE workforce in the USA).
Just 15% of the ECE workforce receives employer-sponsored health insurance, compared to 49 .9% of workers in other occupations [3] . According to the Early Childhood Workforce Index, in 2012, prior to the full implementation of the Affordable Care Act (ACA), nearly 25% of center-based staff, and 21-28% of home-based providers were uninsured. A few studies conducted after Medicaid (publicly funded health insurance) expansion have shown that more ECE providers are enrolling in Medicaid as it is made *Race/ethnicity categories are mutually exclusive (i.e., white non-Hispanic, black non-Hispanic, and Hispanic any race) Adapted with permission from Economic Policy Institute [3] available in their states [1] . However, given that only 33 states have expanded Medicaid coverage and lack of publicly available data, it is difficult to get the full picture of health insurance coverage for this population [1] . Health disparities and increased chronic disease risk among people with low socioeconomic status, racial minorities and the uninsured is well-documented [4] [5] [6] . Despite a potentially elevated risk for chronic disease, little research has been done on the health of the ECE workforce or on the effectiveness of non-clinical health interventions that may reduce chronic disease risk within this population.
Worksite wellness programs are growing in popularity as a way to improve employee productivity, retention, and job satisfaction and lower healthcare costs [7] . These programs typically focus on modifiable health behaviors such as smoking, diet, physical activity, and receiving cardiovascular disease screenings. However, worksite wellness programs are not widely available to the ECE workforce [8, 9] . Most ECE settings operate independently or within small organizations that may not have the resources to offer worksite wellness programs. One exception is ECE settings that are embedded within larger organizations (e.g., large companies, universities, government settings) where the ECE workforce has access to wellness programs offered organization-wide.
The purpose of this project was to establish the current state of the science with regards to ECE workforce health status as well as begin to understand the current state of practice.
Methods
We used a scoping review approach to collect and describe this emerging field [10, 11] . This approach allows for a more flexible integration of different types of evidence, as is appropriate for a new field. We compiled both published, peerreviewed evidence, and information on unpublished interventions and programs in an effort to identify what is currently known about the health status of the ECE workforce and examples of interventions currently being implemented to improve health status.
Data sources
We used two different procedures to gather data for this scoping review, one focused on the published literature and another on practice. For the published literature, we first searched both PubMed and Google Scholar. Search terms encapsulated the environment (child care or daycare or early care and education or preschool or head start), the target population (workforce or employee or worksite or teacher or provider) and at least one component of health (health or wellness or stress or well-being). We also conducted hand searches of the reference sections of relevant papers and forward citation searches.
For practice, we disseminated a call for interventions via several different professional channels focused on the ECE workforce in the USA (e.g., Child Care Aware of America, the CDC's Division of Nutrition, Physical Activity and Obesity's Early Care and Education News Blast, Nemours Children's Health System). In addition, the authors reached out directly to individuals and organizations to inquire about any relevant programs.
Study selection
Following the searches, a multi-step review process was used to select publications to include in the review. For the published literature, inclusion criteria consisted of both descriptive and intervention studies focusing on the target population (ECE workforce in the USA), published in English within the past 10 years. We did not limit the types of study designs that were included in this review and so we did not assess the quality of the resulting evidence. Given the relatively small size of the evidence base in this area, we included otherwise unpublished dissertations, Master's theses and organizational reports (e.g., government, non-profit). To assess whether articles met these criteria, titles and abstracts were first reviewed by the first author for relevance and duplicates were deleted. Next, full-text of remaining papers (n = 43) were reviewed to confirm that each paper met the inclusion criteria. Lastly, discussion with the whole author team was used if there was ambiguity about a particular paper. During this process, six articles were excluded because they were conducted outside of the USA and two were excluded because they were commentary pieces and did not contain primary data.
For programs, we included any program targeting some component of ECE workforce health that has been offered in the USA at least one time within the past 3 years. We excluded studies and programs that focused on only acute health topics (e.g., infectious disease or injuries). Both published intervention studies and unpublished programs were included.
Data extraction
For publications, data on target population/sample, methods, and results were gathered from the full-text of the articles. One author (MM) did an initial extraction of each article which was reviewed and confirmed by the lead author to confirm the accuracy of the extraction and summarization. Following extraction, we summarized the resulting evidence qualitatively and present themes across the evidence base. Only quantitative data on health status or behaviors was included (e.g., attitudinal or knowledge data were excluded from extraction).
For practice, organizations and individuals were asked to complete a form providing information about the intervention design (e.g., target behaviors/outcomes; activities or program components) and any evaluation data or results. We followed up with individuals as needed to obtain complete information.
Results
In total, 26 articles met the inclusion criteria for health status (Table 2) . Two articles were excluded from the health status analysis because they involved qualitative methods and did not present prevalence estimates [36, 37] . The themes from these papers were, however, integrated within the results section.
Physical health
Thirteen studies described some component of physical health including diet quality (11 studies), physical activity (8 studies), and height/weight/BMI (7 studies). Five studies each measured sleep and smoking and four studies measured chronic disease status. HS teachers (n = 362) in all 50 states and Washington, DC
Paper survey of HS teachers conducted twice within the same year, once in fall and spring.
-Depression (CES-D)
Jennings, 2015 [19] Teachers from both CCC and HS (n = 35) in California
Web-based survey and follow up phone interview of 21 teachers working in privately funded independent preschools and 14 HS teachers.
Jeon et al., 2018 [20] Teachers from CCC (n = 1129) in all 50 states
Mailed survey of preschool classroom teachers in CCC and public pre-kindergarten programs.
- Teachers from both CCC and HS (n = 59) in Northeastern and Southeastern USA 
Diet quality
Ten studies measured fruit and/or vegetable consumption. The proportion of providers meeting recommendations for fruit and vegetable consumption (3.5 cups or 5 servings per day) varied from 22.5% of Head Start staff [17] to 50% of family child care (FCC) providers [32] . Mean fruit and vegetable consumption exceeded recommendations in one study of Head Start teachers [16] but were below recommendations in one study of child care center (CCC) directors and staff [9] .
Physical activity
Five studies explored the proportion of providers meeting national physical activity requirements (e.g., 150 min per week of moderate to vigorous physical activity); the results included 27% of CCC employees [23] , 29.4% of CCC directors and staff [9] , and 55% of Head Start teachers [22] met these recommendations. Approximately 40-50% of FCC providers in two studies reported meeting guidelines [24, 32] . Providers across [9, 23] . One study of FCC providers found that nearly one third (32.8%) reported nine or more hours of sedentary time per day [24] .
Weight status
Seven studies assessed height and weight and converted to BMI; high levels of overweight and obesity (defined as BMI > 25) were reported. Rates of overweight and obesity included between 73.5 and 80.1% for HS staff [22, 28, 30] , 71% and 89.9% for FCC providers, and 88.5% and 87.2% of CCC staff [9, 23] . Nationally, 71.6% of adults are overweight or obese [38] .
Sleep
Three studies explored whether FCC providers were meeting sleep recommendations (7 or more hours of sleep per night); between 43.4 and 56.7% were regularly meeting these goals [24, 32] .
Smoking
A small proportion of providers reported being current smokers; from 15.6% of CCC staff [23] to just 7.5% of FCC providers [24] .
Chronic disease status
Three studies assessed diabetes prevalence and found similar rates (10.6% for FCC, 10.4% for FCC, 11.9% for HS) [24, 33] compared to just 7.8% of a comparable national sample [33] . Rates of diagnosed high blood pressure included 22.3% of HS staff and 36% of FCC providers [24, 33] . One study of HS staff found higher rates of four additional chronic diseases and conditions (severe headache/migraine, lower back pain, obesity and asthma) as compared to a similar national sample [33] .
Mental health
In total, we found 21 studies that included measurement of mental health including depression (15 studies), stress (8 studies), and mindfulness (3 studies).
Depression
Fifteen studies explored depression levels of ECE providers; from two samples of FCC, approximately 23% reported a depressive disorder or diagnosis [24] . Among the five analyses of HS staff, one study found an average Center for Epidemiologic Studies-Depression (Scale) (CES-D) of 10.8 (at or above 16 is considered screening positive for depression) [12] ; another found 35% of respondents with at least moderate depression at two time points during the year [18] ; and Ling found that 31% of HS teachers were experiencing depressive symptoms [22] . In two analyses from the Pennsylvania Head Start Survey [33, 34] , approximately 24% of respondents had a CES-D score at or above 16. This contrasts with only 17.6% of a national comparison sample with similar demographics. The eight studies that included CCC staff generally found lower rates of depressive symptoms; fewer than 19% of respondents in one study of CCC staff scored above 16 on the CES-D [35] and only 8.9% of respondents in another study had clinically significant depression [26] . Two analyses of data from CCC providers in North Carolina found higher rates of depression (34.9-36% with a CES-D at or above 16), compared to the national average of 12.3% of women ages 40-59 [9, 23] .
Stress
While only one of the eight studies that explored stress levels of providers included prevalence data on high stress, several explored the impact that stress levels have on performance. One study of 39 providers (CCC staff and FCC providers) found that higher levels of provider stress were associated with lower child engagement in the classroom [25] . Another study found that stress levels were associated with a greater intention for teachers to leave rather than stay in their positions [15] . In a survey of FCC providers conducted by Tovar and colleagues (2017), 62% of respondents had a high stress score on the Perceived Stress Scale [32] .
Mindfulness
Three studies measured mindfulness traits among ECE providers, each with a different measure (CAMS-R, FFMQ, MAAS), which makes comparisons across samples difficult.
Interventions
Following the literature and practice searches, seven published and four unpublished programs were identified. Details on the audience, target behaviors/outcomes, activities/components, and evaluation results (if available) are included in Table 3 .
Audience
The majority of the programs were delivered to center-based teachers and staff, with only one developed specifically for family child care providers [44, 46] . Others focused on Head Start staff [39, 42] or a broader audience of providers including FCC (33, Building Well-Being Resilient).
Target behaviors and program components
All but one program included nutrition/healthy eating components; most included physical activity and five included stress or other mental health-related targets. The majority of the published interventions were larger, multi-component interventions that included some staff wellness component (as opposed to a stand-alone staff intervention). Most were also conducted over a long period of time ranging from 6 to 12 months with multiple pedagogical techniques (e.g., workshops, print materials, individual or group coaching). Only one identified program (YMCA child care) described ongoing efforts that are always available to employees. All others represented one-time interventions, with the majority sponsored by outside organizations and/or researchers working in conjunction with providers. 
Evaluation result
Limited evidence on the effectiveness of these interventions is available. Among the published interventions, only four included participant-level impact data. The CARE Intervention has shown preliminary evidence of impact; a pilot study showed positive impact on BMI, physical activity, fruit and vegetable intake, and smoking [8] . Another intervention, offered over 9 months as part of a larger intervention targeting centerbased providers in California, showed positive impact on only sugar sweetened beverage consumption [41] . The Eat Healthy, Stay Active! program has been shown to positively impact provider BMI, diet, physical activity, and health-related knowledge [42] . A one-time mindfulness workshop did not show significant impact on provider mindfulness or workplace stress [43] . Among the unpublished programs, only one has evaluation results available. The Create Healthy Futures program, a 4-hour online program, showed improvements in nutrition knowledge and perceived barriers to promoting wellness in the classroom [45] .
Discussion
This scoping review provides a well-rounded picture of the health status of the ECE workforce in the USA along with description of interventions recently implemented to improve health in this population. From the health status literature, it is clear that many ECE providers struggle with chronic disease risk behaviors (e.g., healthy eating, sedentary time) and mental health challenges (e.g., stress and depression). These challenges persisted across setting (e.g., HS versus CCC; teachers versus directors). This is likely exacerbated by the low socioeconomic status among a majority of ECE providers, as well as lack of access to health insurance through their employers [1] . Given that many child care centers and homes cannot afford to provide health insurance, introducing workforce wellness programs may be an affordable work-around to addressing chronic disease risk behaviors and mental health challenges. Specific recommendations on health behavior targets likely vary depending on the ECE type (e.g., FCC versus HS) and the local context; however, it is clear that there is room for improvement across the board for physical activity and diet. Many providers in the included studies were overweight or obese, raising their chronic disease risk. For physical activity, three studies found that ECE providers spend between 4 and 8.6 h/day in sedentary activity levels, which have been shown to be associated with obesity and certain cancers, independent of physical activity levels [47, 48] . Thus, interventions targeting sedentary time may be especially warranted in this population.
Insight can also be drawn from research done on ECE providers in other countries, as well, as workplace stress is a common factor for child care providers in many countries. For example, Corr et al. looked into the relationship between Australian family child care educators' mental health and working conditions, finding that social support was associated with higher mental well-being [49] . Similarly, Nislin et al. found that teamwork was critical to supporting the well-being of ECE providers in Finland [50] . Both of these studies were conducted in countries where there is significantly more government financial support for ECE providers (in Australia, for example, over 70% of ECE providers said their income was "enough" or "more than enough" to meet needs) [49] , as well as nearly universal health care access, which eliminates some of the socioeconomic stresses that American ECE providers face.
The interventions and programs included in our review provide a wide range of options for future efforts. Many were embedded in larger, facility-wide programs targeting obesity prevention in adults and children. Research shows that Whole Systems Approaches are most likely to have a significant impact on complex public health challenges including obesity [51] . Most were conducted over 6 months or more, illustrating that impact on chronic disease and mental health outcomes requires a significant investment of time and support. Given the diversity within the ECE workforce, it is also likely that different intervention approaches will need to be used for different audiences. For example, interventions originally developed for center-based staff may not be appropriate for family child care providers who have different access to colleagues (e.g., social support) and administrative supports to facilitate wellness programming.
There have been calls in the literature for an increase in practice-based evidence (PBE) or studies that combine the rigor of the scientific process with the realities of implementation in the real world [52] . Researchers interested in this approach can use the list of interventions provided here as a jumping off point to develop collaborative research projects to assess the implementation and impact of these interventions on the ECE workforce. Additional research should be done to determine the extent to which these programs align with best practices in worksite health promotion developed by the CDC [53] .
Limitations
Many of the descriptive studies did not include a comparison group of individuals with similar demographics but different occupations. Such a group would improve understanding of whether the health status of the ECE workforce is different from others with similar demographic characteristics, especially age, education level, and income. Our programs only included one facility-level wellness intervention (YMCA child care), though ECE professionals connected to larger employers, such as corporations or universities, are likely have access to employee wellness programs. A recent national survey found that nearly 50% of workplaces in the USA with at least 10 employees offer some sort of employee wellness programming [54] . While none of those programs responded to our call for programs, the authors are aware that these initiatives exist across the country despite their relative absence from our review.
Conclusions
The results of this scoping review suggest that additional research into the health status of the ECE workforce is needed to properly categorize chronic disease risk across the diversity of the workforce. The limited body of evidence available for review paints a picture of a workforce in need of health promotion intervention to address high levels of mental and physical health challenges, some above and beyond peers with comparable demographic characteristics. Several promising interventions were identified from both the published and unpublished literature; these interventions should be further implemented and evaluated to assess their impact on the workforce. 
